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*NR1 * 
*NR?* 


Reject 
Number 


Stop 


Start 


Reject 
Qty 


Setup 
Start *N~ 1* 


Stop *N~?* 


Run 


Accept 
Qty 


---Lb- 
-~- 


,=:-:::=,-c'.= 
..-.-.-.._-...--.-.._-.._--=--=--_-_-_=-=.=.::c========= 


Tool # 
Plan 
Code 
ToolID 


Cust Item ID: 


Customer: 


*NQnnnA.n1 nn* 


*qnn1R* 


Set Up/ 
Run Hours 


0.00 


0.00 


0.00 


Accept 


*10* 
*10* 


Memo 


Ensure material certification 
is attached 


Memo 
0.00 


Ensure Material certification 
comply to Dwg D6l 04 


Memo 
0.00 


Issue p/o:flCZ().:5 
a)Description: 
5.S round billet b) 06.50" 
x 
4.100" longc) Tolerance on all dimensions 
are +0.030"/-O.000"d) 
Material: 
l7-4PH 
Stainless steele) Min UTS = 170 KSI (38 HRc) Material 
certification 
required 


Start Qty: 
10.00 


Req'd Qty: 10.00 


Receive & Inspect for Damage & Mat'l Certs 


PURCHASING 


QC6- Inspect dimensions 
to drawing 
*1?O* 
QC 


Quality Control 


110 


120 


Item ID: 
D6104-011 


Revision ID: 


Item Name: 
17-455 Roundbar 6.50"00 


*100* 
, Purchasing 


Purchasing 


Start Date: 
9/12/12 


Required Date: 10/05/12 


Reference: 


;;;;~val: 
-- 
--p--r.o-c--e-ss--p-Ia-n-:--_-_-_-~-~~------. 
-D--a-t~-{;b-m-.-.-.---~--~-T-O--Ol-in-g-:-- 
~-~ =..=.:_-":-~~;e-: 
_-_-_-_-_.__ 


QC: .___ 
. 
Date: ._. 
SPC (y/N): 
__ .. 
Date: 
_ 


,*11n* 
Packaging 


Packaging 


Sequence ID/ 
Operation 
Work Center ID 
Description 
-I Dra;- Nbr ---Revision 
Nb~ ---,-----.--- 
~_._--_...._- 
._-' ------------_._. 
J D6 ~04 
__ 
._R_e_v_B 
._ 
._. 
._ .... 
.. 
. 


100 
0.00 


Work Order ID 90016 
\ 
September-13-12 
9: 17:47 AM 


., 


NCR: 
Yes 
/ 
No 
WORK ORDER NON-CONFORMANCE I UPDATE 


DQA: 


QA Closed: 


Date: 


Date: 


DISPOSITION 
AGAINST 
DEPARTMENT/PROCESS 
Work 
Order: 


Rework~ 
Skid~t"be~ 
crosst"be~ 
Water Jet~ 
Engineering~ 
Part No. 
Scrap 
Machining 
Small 
Fab 
Prod. 
Eng. Coor. 
Quality 


Use-as-is 
Thermoforming 
Finishing 
Rec/Store/Packaging 
Other 


NCR No. 
Work 
Order 
Update 
Large Fab 
Composite 
Supplier 


Root 
Description 
of work 
order 
update 
Initial 
Action 
Sign & 


Cause 
Date 
Step 
Qty 
or Non-conformance 
Chief 
Eng 
Description 
Date 
Verification 
QC Inspector 


Doc/Data 
- 
Equip/Tooling- 
Operator 
- 
Material 
- 
Setup 
- 
Other 
- 
Process 
- 
Supplier 
- 
Training 
,- 
Unapproved 


FAULT CATEGORY 


Landing Gear 
General 
-"- 
- 
- 
- 
Bending 
Bend 
Grain 
Ovalized 
~ 
Pre,," re/Focced 
. - 
r-- 
- 
r-- 
Centre Not Concentric to 0/5 
BaM/Route 
Hardware 
Over/Under 
tolerance 
Temperature/Cure 
- 
r-- 
- 
r-- 
Cracks 
Broken/Damaged 
Inspection 
Incomplete 
Part Incorrect 
Weld 
- 
- 
- 
- 
Crushed/Crimped. 
Burrs 
Instructions 
Incomplete/Unclear 
Part Lost/Missing 
Wrong Stock Pulled 
- 
- 
- 
- 
Cuffs 
Contamination 
Maintenance 
Part Moved 
- 
- 
- 
- 
Heat Treat 
Countersink 
Mislabeled 
Positioned 
Wrong 
- 
- 
- 
- 
nOther 
Inspection 
Strip in Tube 
Cut Too Short 
Misread 
Power Loss/Surge 
- 
- 
- 
- 
Ripples in Bend 
Drill 
Holes 
Offset 
r-- 
- 
- 
Torque Waves in Extrusion 
Drawing 
Out of Calibration 
r-- 
- 
"'- 
Turning Sequence 
Finish 
Out of Sequence 
r-- 
- 
>-- 
Wave/Twist 
in Tube 
Folio 
Outside Dimensions 
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---------- 
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---- 
---------------------------- 
--------- 
----- 
.Work Order ID 90016 


September-13-12 
9: 17:47 AM 
------_. 
- 
- --- - ----- 
.._------~-~~-- 
*Qn01R* 


-- -.---------~-----------_._------- 
._----------~-------------------_._------------ 
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Item ID: 
D6104-011 
Revision ID: 
Item Name: 
17-4SSRoundbar6.50"OD 


Accept 
*NQOOn40100* 
Setup 
Start *N~ 1* 


Stop *N~?* 


Start Date: 
9/12/12 
Required Date: 10/05/12 


Reference: 


Start Qty: 
10.00 


Req'd Qty: 10.00 
*10* 
*10* 


Cust Item ID: 
Customer: 


-------------------/.~------ 


Approvals: 
Process Plan: __ 
~ 
_ 


Qc: 
_ 


Date: 
_ 


Date: 


Tooling: 


SPC (YIN): 


Date: 


Date: 


Run 
Start 


Stop *NR1* 
*NR?* 


Sequence IDI 
Work Center ID 


130 
*1 ~()* 
Packaging 


Packaging 


Operation 
Description 


IdentifY as per dwg & Stock 
Location:i1iJ;r.. 
L/3 


Memo 


Set Up/ 
ToolID 
Tool # 
Plan 
Accept 
Reject 
Run Hours 
Code 
Qty 
Qty 


0.00 
~/J1D?k'-l 


0.00 
---I-/}- 
ft 


Reject 
Number 
Insp. 
Stamp 


140 
*1L1.()* 
QC 


Quality Control 


QC21- Final Inspection - Work Order Release 


Memo 


0.00 


0.00 
)d-Jel~efr 


--- 
JMLFoq~;}6 
ld-~ 


NCR: 
Yes 
/ 
No 
WORK ORDER NON-CONFORMANCE I UPDATE 


DQA: 


QA Closed: 


Date: 


Date: 


DISPOSITION 
AGAINST 
DEPARTMENT/PROCESS 
Work 
Order: 


Rework~ 
Sk;d-tUbe~ 
crosstUbe~ 
Water Jet~ 
Enginee,;ng~ 


Part No. 
Scrap 
Machining 
Small 
Fab 
Prod. 
Eng. Coar. 
Quality 


Use-as-is 
Thermoforming 
Finishing 
Rec/Store/Packaging 
Other 


NCR No. 
Work 
Order 
Update 
Large Fab 
Composite 
Supplier 


Root 
Description 
of work 
order 
update 
Initial 
Action 
Sign & 


Cause 
Date 
Step 
Qty 
or Non-conformance 
Chief 
Eng 
Description 
Date 
Verification 
QC Inspector 


Doc/Data 
r-- 
Equip/Toolingf-- 
Operator 


""- 
Material 
- 
Setup 
- 
Other 
- 
Process 
- 
Supplier 
- 
Training 
- 
Unapproved 


FAULT CATEGORY 


landing Gear 
General 
-=- 
- 
- 
- 
Bending 
Bend 
Grain 
Ovalized 
~ 
Pre"u re/Forced 
- 
- 
- 
- 
Centre Not Concentric to o/s 
BaM/Route 
Hardware 
Over/Under 
tolerance 
Temperature/Cure 
- 
- 
- 
- 
Cracks 
Broken/Damaged 
Inspection 
Incomplete 
Part Incorrect 
Weld 
- 
- 
- 
- 
Crushed/Crimped. 
Burrs 
Instructions 
Incomplete/Unclear 
Part Lost/Missing 
Wrong Stock Pulled 
- 
- 
- 
- 
Cuffs 
Contamination 
Maintenance 
Part Moved 
- 
- 
- 
- 
Heat Treat 
Countersink 
Mislabeled 
Positioned 
Wrong 
- 
- 
--.; 
- 
nOther 
Inspection 
Strip in Tube 
Cut Too Short 
Misread 
Power Loss/Surge 
- 
- 
- 
- 
Ripples in Bend 
Drill 
Holes 
Offset 
- 
- 
- 
Torque Waves in Extrusion 
Drawing 
Out of Calibration 
- 
""- 
- 
Turning Sequence 
Finish 
Out of Sequence 
- 
""- 
- 
Wave/Twist 
in Tube 
Folio 
Outside Dimensions 
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Picklist Print 


• September-l3-12 
9: 17:46 AM 


Work Order ID: 
90016 


Parent Item: 
D6104-011 


Parent Item Name: 
17-4 SS Roundbar 6.50"00 


Start Date: 9/12/12 


Start Qty: 10.00 


Page I 


R"I";"d Dot" 10/05:1 


Required Qty: 10.00 


Comments: 
IPP 
A02.12.02New Issue KJ/RF 


Status 
Qtyon 
Hand 
Qty per Kit 
Total 
Qty 
Date 
Qty 
Issued 
Issued 


._~0.00-00----~~~~-~-'0 
~~.<4#~ 


Unit of 
Measure 


Each 


Route 
Seq ID 


110 


Last 
Location 
Primary 
Location 
Bin 
Item 


No 


Mfg/ 
Purch 


Purchased 


Replacement 
Item ID 
Component Item ID/ 
Item Name 


D6104-01lP 
17-4SSRoundbar6.50"00 


L 


NCR: 
Yes 
/ 
No 
WORK ORDER NON-CONFORMANCE I UPDATE 


DQA: 


QA Closed: 


Date: 


Date: 


DISPOSITION 
AGAINST 
DEPARTMENT/PROCESS 
Work 
Order: 


Rework~ 
5kid-tUbe~ 
crosstube~ 
Water Jet~ 
Engineering~ 
Part No. 
Scrap 
Machining 
Small 
Fab 
Prod. 
Eng. Coor. 
Quality 


Use-as-is 
Thermoforming 
Finishing 
Rec/Store/Packaging 
Other 


NCR No. 
Work 
Order 
Update 
Large Fab 
Composite 
Supplier 


Root 
Description 
of work 
order 
update 
Initial 
Action 
Sign & 


Cause 
Date 
Step 
Qty 
or Non-conformance 
Chief 
Eng 
Description 
Date 
Verification 
QC Inspector 


Doc/Data 
- 
Equip/Tooling- 
Operator 
- 
Material 
- 
Setup 
- 
Other 
- 
Process 
- 
Supplier 
- 
Training 
- 
Unapproved 


FAULT CATEGORY 


Landing Gear 
General 
-=- 
- 
- 
- 
Bending 
Bend 
Grain 
Ovalized 
~ 
Pressure/Forced 
- 
- 
- 
- 
Centre Not Concentric to O/S 
BOM/Route 
Hardware 
Over/Under 
tolerance 
Temperature/Cure 
- 
- 
- 
- 
Cracks 
Broken/Damaged 
Inspection 
Incomplete 
Part Incorrect 
Weld 
- 
- 
- 
- 
Crushed/Crimped 
Burrs 
Instructions 
Incomplete/Unclear 
Part Lost/Missing 
Wrong Stock Pulled 
- 
- 
- 
- 
Cuffs 
Contamination 
Maintenance 
Part Moved 
- 
- 
- 
- 
Heat Treat 
Countersink 
Mislabeled 
Positioned 
Wrong 
- 
- 
- 
- 
nOther 
Inspection 
Strip in Tube 
Cut Too Short 
Misread 
Power Loss/Surge 
- 
- 
- 
- 
Ripples in Bend 
Drill 
Holes 
Offset 
- 
- 
- 
Torque Waves in Extrusion 
Drawing 
Out of Calibration 
~ 
- 
- 
Turning Sequence 
Finish 
Out of Sequence 
~ 
- 
- 
Wave/Twist 
in Tube 
Folio 
Outside Dimensions 
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or 


DART AEROSPACE LTD 
HAWKESBURY. ONTARIO. CANADA 


Rev. e 


SHEET 1 Of' 
1 


SCALE 


NTS 


DRAWING NO. 
06104 


T1TlE 


ROUND BILLET. 
17-4 


01.04.10 
NEW ISSUE 


CLARIFY ALLOY SPEC 
02.11.25 
ADDED 06104-009/-011 
REDUCE LENGTH OF BILLETS 
B 


02.11.25 


A 


DESIGN 
"t?f 
CHE.:J- 


DATE 


SPECIFICATION CONTROL DRAWING 


~ENGTH 


MATERIAL: 17-4 PH SS (AMS 5643 ORAISI630) 
MIN UTS = 170 KSI (38 HRc) 


PURCHASE MATERIAL ACCORDING TO THE FOLLOWING TABLE. SPECIFY ALLOY, DIAMETER x 
LENGTH (+0.030/-0.000) AS SHOWN. 


TOLERANCE ON ALL DIMENSIONS IS +0.0301-0.000. 


ALL OIMENSIONS ARE IN INCHES 


Part No. 


06104-001 
06104-003 
06104-005 
06104.007 
06104-009 
06104-011 


Alloy 


17-4 PH STAINLESS STEE 
17-4 PH STAINLESS STEE 
17-4 PH STAINLESS STEEL 
17-4 PH STAINLESS STEEL 
11-4 PH STAINLESS STEEL 
17-4 PH STAINLESS STeEL 


04.00 
04.50 
05.25 
06.50 


Length 


3.80 
3.80 
5.10 
5.10 
4.10 
4.10 


. 
Copyright .02001 by DART AEROSPACE LTD 
. 
THIS OOCUMENT IS PRIVATE AND CONADENTlAl. 
AND IS SUPPUED 
ON THE EXPRESS CONOmON THAT IT IS NOT TO BE USED FOR ANY PURPOSE OR COPIED 
OR COMMUNICATED TO .ANY OTHER PERSON WITHOUT WRITTEN PERMISSION FROM DART AEROSPACE l:m. 


Castle Metals@ 


A. M. Castle & Co. 


(\ 
'J 


PACKING SLIP/ 
CERTIFICATE 
OF CONFORMANCE 


c\ 
'j 
Page 1 of!~ 
" 
Shipment No:1475736 


Ship From: 
Sold To: 
Ship To: 
Deliver To: 
A. M. Castle & Co. (Canada) 
DART AEROSPACE 
LTD 
DART AEROSPACE LTD 
DART AEROSPACE LTO 
Inc. 
1270 ABERDEEN 
1270 ABERDEEN 
1270 ABERDEEN 
MONTREAL 
HAWKESBURY, ON K6A 1K7 
HAWKESBURY, ON K6A 
HAWKESBURY, ON 
835-SELKIRK 
AVENUE 
CA 
1K7 CAN 
K6A 1K7 
POINTE 
CLAIRE, QUEBEC 
CA 
H9R 3S? 


'" 
D,itte Shipped 
I F.O.B. 
I Freight Terms 
T Carrier 
I BOLNo 
21-SEP-'2012 
IORIGIN 
I Prepaid 
I MANITOULI N 
T 1475736-2 


I Final Destination Branch - MON 


Width (IN) 
Length (IN) 
Shipped Qty(LBS) 
400.4532 


Description 
6.5000.RD.17CR-4NI.STAINLESS.RT.SOL 
TR.COND 
A.120.0000-168.0000 
CUT TO 4.1 IN ( + .0620/- .0000 IN) 
- BAND SAW CUTTING 
SPECIFICATIONS: AMS 5643 
Ordered Qty 
10.00 PCS 


Mech Id 
PCS 
1C 
Heat Number 
E110699 


Item No, 
15003.MO 
Line No 
1 


Order No 


Delivery No. 
117985269 


I Shipment 
Details 


Order No 
2423930 


These 
commodniesltechnologies 
are sub'ecllo 
US E.nort 
Administration 
& US SIale 
Dep\. 
Regulalions 
and, n inlended 
for exnort, were/are 
exoorted 
Ihereunder. 
Diversion 
contralV 
10 US Law is Prohibiled, 


We 
hereby 
certify Ihe malerial 
covered 
by Ihis certfficalion 
conforms 
in accordance 
wilh 
Ihe 
above 
specifications 
and has been found to meel the applicable 
requiremenls 
for Ihe 
material, 
including 
any specifications 
forming 
a part of Ihe description, 
Test reports 
are on file subject 
10 examination, 
All claims for defective 
malerial 
are waived 
unless 
made in writing 
10 A,M. Castle 
& Co, wnhin 60 days of the shipmen\. 
Malerial 
cut to the correct 
size, or material 
cut by the customer 
cannol 
be retumed 
forcredi\. 


Reviewed 
by Authorized 
Castle 
Metals 
Represenlalive: 
I 
I Date: 
I Name: 


These commodities, technology 
or software 
were exported 
from the United States in accordance 
with the Export Administration 
Regulations. 
Diversion contrary 
to US law prohibited. 
Date Printed: 21-SEP-?01? 
()'H~,).,)1 
D~n 


SHIP TO: 
A. M. CASTLE 
& CO 
26800 MILES 
ROAD 
. 
216-292-7600 
BEDFORD 
HEIGHTS 


Certificate 
of Test 
~Yl~ 
HEAT E110699 
ORDER 
626059/ 
01 


441460000 


BOL 
0214565 
* 
CERTIFICATION 
* 
11/02/11 


------------------------------ 
YOUR ORDER & DATE 
_ 
137489 
11/02/11 
CUST# 
0254001 
CUST TAG#15003 


------------------------------ 
ITEM DESCRIPTION 
_ 
GRADE 
17-4 
Ship 
Condition 
CONDA 
Size 
17-4 
RND HRART 
CONDA 
6.5000 x 144.000 
RL 
Country 
of 
Melt: 
UNITED 
KINGDOM 
Country 
of Mfg.: UNITED 
STATES 
NAFTA 
Country 
of Origin 
is Country 
of Melt 
NO weld 
repair 
Free of mercury 
contamination, 
Free 
of radiation 
contamination 
No WEEE 
relevant 
substancesj 
Meets 
EU electrical 
ROHS 


2585 


SPECIFICATIONS 
-,_-; 
_ 
FROM BILLETS 
IMPORTED 
UNITED 
KINGDOM 
AMS 
5643R 
ASME 
SA564 
EI0 AlIa 
ASTM 
A564 
10 Type 
630 
AM 
Castle 
3174-02 R34 
AISI 
630, UNS 817400 


Total Weight 
1 
Total 
Bundles 


------------------------------ 
WO 2025915 
Bundles: 
1A 


MFG 
TO FINISHED 
BAR 
IN THE USA 
AMS 
2303F 
liNS S17400, 
AISI 
630 
ASTM A484 
11 
DFARS 
252.225.7014 
6/05 
Sol Ann 
1900F/1Hr/Rapid 
Cool 
Reduction 
Ratio 
3:1 minimum 


--------------------------- 
Hardness 
as 
shkpped 
286 
Hardness 
as 
shipped 
030 
Grain 
size 
Micro 
Intergranular 
corrosion 


MECHANICAL 
& OTHER 
TESTS 
-- 
_ 
HB 
Hardness 
as tested 
400 HB 
HRC 
Hardness 
as tested 
( 43 HRC 
) 
5.0 
Tensile 
strength,KSI 
(MPa) 
194.0 
(1338) 
OK 
0.2% Yield 
Strngth,KSI(MPa) 
174.0 
(1200) 


12. 0 
.i~ 
43.0 
o 
0 Avg 
112 
o 


-.000 


Elongation t in 4D 
Reduction 
of area % 
Charpy 
(ft lb) 


Severity 


CHEMICAL 
COMPOSITION 
-- 
_ 
Manganese 
(Mo) 
.740 
Sulphur 
(s). 
024 
Chromium 
(cr) 15.560 
Cobalt 
(Co) 
.076 
Moly 
(Mo). 
270 
Columbium 
(Ch) 
.336 
Aluminum 
(Al) 
.004 
Boron 
.(B) 
.014 
Vanadium 
(V) 
.060 


.014 
.026 
.350 
4.730 
3.286 
.035 
.006 
.022 
.002 


.350 
Balance 
.000 
EAF 
AOD 


(C 
) 
(P 
) 
(Si) 
(Ni) 
(Cu) 
(N 
) 
(Ti) 
(Sn) 
(Ta) 


----------------------------- 
Carbon 
Phosphorus 
Silicon 
Nickel 
Copper 
Nitrogen 
Titanium 
Tin 
Tantalum 
Columbium/ 
Tantalum 
(Cb+Ta) 
Iron 
(Fe) 
Frequency 
Melt 
Practice 
Refining 
Practi=e 
De-long 
Ferrite 


Knowin~ly 
& willfully 
falsifying 
or concealing 
a material 
act on th~s form, 
or mak1ng 
false, 
fictitious 
or 
fraudulent 
statements 
or representat10ns 
herein 
could 
constitute 
a felony 
punishable 
under 
federal statutes. 
_ 
We hereby 
certify 
that 
the test 
results 
shown 
in this report,are 
cor~ect ~ 
accurate 
as contained 
in the records 
of the company and are 1n compl1ance 
with 
the 
specifications, 
codes, 
and standards 
listed above. 


M.F. Marcanio, 
Quality Manager 


Qutokumpu 
Stainless 
Bar, Inc. 
3043 Crenshaw 
Pkwy. 
Richburg, SC 29729 


,.. 


• 


